Plastid gene expression during chloroplast differentiation and dedifferentiation into non-photosynthetic plastids during seed formation.
Arabidopsis seed formation is coupled with two plastid differentiation processes. Chloroplast formation starts during embryogenesis and ends with the maturation phase. It is followed by chloroplast dedifferentiation/degeneration that starts at the end of the maturation phase and leads to the presence of small non-photosynthetic plastids in dry seeds. We have analysed mRNA and protein levels of nucleus- and plastid-encoded (NEP and PEP) components of the plastid transcriptional machinery, mRNA and protein levels of some plastid RNA polymerase target genes, changes in plastid transcriptome profiles and mRNA and protein levels of some selected nucleus-encoded plastid-related genes in developing seeds during embryogenesis, maturation and desiccation. As expected, most of the mRNAs and proteins increase in abundance during maturation and decrease during desiccation, when plastids dedifferentiate/degenerate. In contrast, mRNAs and proteins of components of the plastid transcriptional apparatus do not decrease or even still increase during the period of plastid dedifferentiation. Results suggest that proteins of the plastid transcriptional machinery are specifically protected from degradation during the desiccation period and conserved in dry seeds to allow immediate regain of plastid transcriptional activity during stratification/germination. In addition, results reveal accumulation and storage of mRNAs coding for RNA polymerase components and sigma factors in dry seeds. They should provide immediately-to-use templates for translation on cytoplasmic ribosomes in order to enhance RNA polymerase protein levels and to provide regulatory proteins for stored PEP to guaranty efficient plastid genome transcription during germination.